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AB Novel protein tyrosine phosphatase 

mutants that are catalytically attenuated are prepd. by replacing 
the invariant aspartate residue with an amino acid residue to reduce the 
Kcat to <1 min-1. The mutation does not cause significant alteration of 
Km. Also described are methods of (1) identifying tyrosine 
phosphorylated 

proteins which complex with the described protein 
tyrosine phosphatase mutants; (2) identifying 

agents that interfere the interaction between a PTP and a tyrosine 
phosphatase; (3) reducing the transforming effects of oncogenes or the 
formation of signaling complexes assocd. with pl30cas; and (4) reducing 
cytotoxic effects assocd. with PTP. Prepn . and characterization of 
PTP1B[D181A] , PTP-PEST[D199A] , and PTP-PEST [C231S] are also 
described . 
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AB Leukocyte protein tyrosine phosphatase 

(LC-PTP) /hemopoietic PTP is a human cytoplasmic PTP that is predominantly 
expressed in the hemopoietic cells. Recently, it was reported that 
hemopoietic PTP inhibited TCR-mediated signal transduction. However, the 
precise mechanism of the inhibition was not identified. Here we report 
that extracellular signal -regulated kinase (ERK) is the direct target of 
LC-PTP. LC-PTP dephosphorylated ERK2 in vitro. Expression of wild- type 
LC-PTP in 293T cells suppressed the phosphorylation of ERK2 by a 
mutant MEK1 , which was const itutively active regardless of 
upstream activation signals. No suppression of the phosphorylation was 
observed by LC-PTPCS, a catalyt ically inactive mutant. In Jurkat 
cells, LC-PTP suppressed the ERK and p38 mitogen-activated protein kinase 
cascades. LC-PTP and LC-PTPCS made complexes with ERK1 , ERK2 , and 
p38alpha, but not with the gain-of -function sevenmaker ERK2 mutant 
(D321N) . A small deletion (aa 1-46) in the N-terminal portion of 
LC-PTP or Arg to Ala substitutions at aa 41 and 42 resulted in the loss 

of 

ERK binding activity. These LC-PTP mutants revealed little 
inhibition of the ERK cascade activated by TCR cross-linking. On the 

other 

hand, the wild-type LC-PTP did not suppress the phosphorylation of 
sevenmaker ERK2 mutant. Thus, the complex formation of LC-PTP 
with ERK is the essential mechanism for the suppression. Taken 
collectively, these results indicate that LC-PTP suppresses 
mitogen-activated protein kinase directly in vivo. 
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TI Development of "substrate-trapping" mutants to identify 
physiological substrates of protein tyrosine 
phosphatases . 

AU Flint A J; Tiganis T; Bar ford D; Tonks N K 
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AB The identification of substrates of protein tyrosine 

phosphatases (PTPs) is an essential step toward a complete 

understanding of the physiological function of members of this enzyme 

family. PTPs are defined by a conserved catalytic domain harboring 27 

invariant residues. From a mutagenesis study of these invariant residues 

that was guided by our knowledge of the crystal structure of PTP1B 

, we have discovered a mutation of the invariant catalytic acid (Asp-181 

in PTP1B) that converts an extremely active enzyme into a 

■'substrate trap." Expression of this D181A mutant of 

PTP1B in COS and 293 cells results in an enzyme that competes with 

endogenous PTP1B for substrates and promotes the accumulation of 

phosphotyrosine primarily on the epidermal growth factor (EGF) receptor 

as 

well as on proteins of 120, 80, and 70 kDa . The association between the 
D181A mutant of PTP1B and these substrates was 
sufficiently stable to allow isolation of the complex by 
immunoprecipitation . As predicted for an interaction between the 
substrate-binding site of PTP1B and its substrates, the complex 
is disrupted by vanadate and, for the EGF receptor, the interaction 
absolutely requires receptor autophosphorylation . Furthermore, from 
immunofluorescence studies, the D181A mutant of PTP1B 
appeared to retain the endogenous EGF receptor in an intracellular 
complex. These results suggest that the EGF receptor is a bona fide 
substrate for PTP1B in vivo and that one important function of 
PTP1B is to prevent the inappropriate, ligand-independent , 
activation of newly synthesized EGF receptor in the endoplasmic 
reticulum. 

This essential catalytic aspartate residue is present in all PTPs and has 
structurally equivalent counterparts in the dual-specificity phosphatases 
and the low molecular weight PTPs. Therefore we anticipate that this 
method may be widely applicable to facilitate the identification of 
substrates of other members of this enzyme family. 
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TI Obtaining inhibitors/activators of an enzyme by using an inactive 
mutant enzyme that binds substrate and a protein-protein 
interaction screening system and pharmacological applications 
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PRAI US 2000-517170 A 20000302 

AB The invention relates to a generally applicable process for obtaining 
inhibitors/activators of an enzyme by using an enzymically inactive 
mutant enzyme that binds substrate and a protein-protein 
interaction screening system, such as a fluorescence 
polarization based assay. Preferably the enzyme is a protein 
tyrosine phosphatase, a protein 

tyrosine kinase, a protease, a Ras protein, or a Raf protein. A 
fluorescence polarization based assay for human protein 
tyrosine phosphatase IB inhibitors using C215S 
mutant of PTP1B, and a fluorescein labeled 

phosphotyrosine peptide as peptide substrate is disclosed. The obtained 
inhibitors/activators can be used for the prepn . of medicaments for 
treating diseases caused by or involved with the activity of the enzyme. 
The PTP1B inhibitor can be used for treating diabetes or 
obesity . 
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